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Abstract

Studies of 2-dimensional (An, A¢) di-hadron correlations associated with selected high py trigger particles in 200 GeV Au*Au collisions recorded by STAR have revealed a novel “ridge-like” structure [1]. Similar structure was also observed in

inclusive di-hadron correlations of all particle pairs (no p; condition) [2]. In this work we study the evolution of angular correlations with systematic increase of a lower p; cut on charged hadrons used in the analysis. The measured correlations

evolve smoothly with p,/o¥ °:t toward the shape reported in the high p trigger ing by i at <p;> = 2.7 GeV/c. We further quantify the correlation structure evolution by fitting a 2D model function. The model function
includes harmonic components v, (n=1,2,3,4,5), some of which may relate to possible initial-stat i i A inder," assumed in that context to represent jet-related information in certain peak structure, is modeled via an
asymmetric 2D Gaussian. Extracted harmonic are to model ictic [3.4], and the peak is to p+p data trends at 200 GeV. This analysis describes 0-10% central Au+Au collisions at 200 GeV.
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Correlation Measure
% We consiruct the Pearson's correlation coefficient
- p =Two particle density EventA
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5om Z-vertex sub-binning has been implemented
« Mixed Pairs
Pr (P ) =
Mix ovents in a mullplicity window of = 50

« Final Measure:

Events

- Number of correlated pairs per final state particle

Decompo: n:

fxcy offset

1, = c,"cos(A®) cos(A®) Away side p; conservation
T, = ¢"cos(2A0) cos(20) 2% order Fourier term

f,  cy"cos(300) cos(3A0) 3 order Fourier term

foRc o ) Cos(4AP) 4" order Fourler term

fy = C5*COS| cos(5A0) 5™ order Fourier term

(500)
T % Cy"exp(-0.5((An/c,? + (A®/c,?)) 2D asymmetric Gaussian  Asymmetric 2d Gaussian

Momentum evolution : Data ion: Fit
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Model parameter evolution : Comparison to p+p 200 GeV Model ion : Higher order ic scaling

Nearside summed harmonics amplitude - Open symbols : p+p 200 GeV -
(- Nearside remainder amplitude \ / - Closed symbols : Au+Au 200 GeV \ R e T D AT R G
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are Certain harmonic ratios follow centrality trends in

agreement with the AMPT Monte Carlo

v Maximum Ag width ratio peaks around 2.3 GeV/c
v Maximum Ag width modification is a factor of 2.5 compared to p+p
v At the highest <p;> A width is modified by a factor of 2 compared to p+p
ﬁmpare to a theory prediction by Gombeaud and Ollitm
\ Phys. Rev. C 81, 014901(2010)
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Flow scaling
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v Remainder widths become symmetric ~ 2.5 GeV/c v Maximum An width peaks around 1.7 GeV/c - -
v An width peaks around 0.9 GeV/c v Maximum An width modification is a factor of 4.5 compared to p+p Harmonics scaling are flat as a function of pr
v An/Ag widths ratio is ~ 2:1 around 1.3 GeV/c v At the highest <p;> An width is modified by a factor of 2 compared to p+p consistent with hydro predictions

Summary and conclusions

- Near-side correlations of charged hadron pairs on An-A¢ show a smooth evolution as a function of <p;>. The data are fitted with a 2D model that
represents the near-side peak structure with a combination of five Fourier harmonics and an asymmetric 2D Gaussian.

- The analysis includes higher-order harmonics which could theoretically be related to effects from initial-state density fluctuations, and the 2D
Gaussian may represent a modified jet-related peak.

- The extracted harmonic amplitudes are found to reproduce scaling trends predicted by hydrodynamics both as a function of centrality and <p;>

- The parameters of the 2D Gaussian are compared with p+p data at the same collision energy. Observed differences may represent medium-induced
jet modification.
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